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Description 

two within disclosed invention relates to detergent mull compositions and delivery means therefor. 
I is wef known to those skiUed in the art that nonionic surfactants are useful in formulatng laun dry 
it is wen Known w t emDe rature washes. It is further known that nonionic sunactants are 

Sularfv effic en ^JZ^^^om synthetic fabrics but that they are not as efficient at 
P S^nanESi ii s as anionic surfactants. As a result it is desirable to include detergent builders m 

surfactantS t0 impr ° Ve on S a S CU ; a th a ttn a oe 

prov drcooroverall cleaning performance. However, the amount of n™'™ 

Ludedinpo^ 

So,5n7^ usua »V ha - P° or ^SeToniontc ' 

flnwah litv Sorav-drying techniques produce more porous particles that can sorb more non onic 
surfacS m However he temperatures involved in spray-drying can cause oxidation of the nomonic 
surfaSm andTu desirable to add the nonionic surfactant in a second step if a ".gh concemratton is 
HpS Since me sorav-drying process is energy and capital intensive, this approach results in high 
nW^urt£ coLTaddTtio'n. if certain builder are present, the spray-drying Process^, can lea d to 
SrSrWionof insoluble particles that deposit on clothes dunng the washing process. 

High levels of nonionic surfactants can be readily incorporated into liquid lwn*Y ^^en^ 
20 However these formulations are normally severely limited in the type and amount of builder that can be 
Eil I tr%Ve™since the builder must be soluble or dispersible in the formulat.cn to prevent phase 
separation ^ ATrJesuT tne overall particulate soil removal performance of liquid laundry detergents is 

oenera^e^ with DE-A-2825218. appears to disclose 

25 liouid deterqent compositions containing builders, a bleach, and nonionic surfactant system, m whiclv the 
«Hds have pre erably an average particle diameter of less than 10 urn and the non.on.c surfactant system 
has a pour £m of less than IPC However, it is expensive and inconvenient to use most convCTttona, 
Sders and most other solids at such a small particle size and a potential for the development of health 
Sl^P^Sm^IJSl to dusting with these builders and solids exists. Post milling the composrtion 
i ?r££ tC ^panTc e s 2e of the solids may eliminate the health and safety problems, but it requires; n 
l«ra processing step that is energy intensive, and it generates significant heat which may affect 
tSpera™ Sensitive compounds of the composition. Furthermore, it may have a deletenous effect on 
encapsulated materials within the composition. Furthermore, no mention is made of the 
SaenScs^f these formulations in cold water, and the presence of a d,s P ers,ng agent like finely 

^^^t^^or^e high levels of nonionic 

detergent formulations which have the physical form of mulls or pastes. US-A-4264466 issued | to 
Son et al, describes detergent mulls which contain chain structure clays to prevent phase sBparafor , of 
?B HoSia and solid components. US-A-U09146 issued to Cheng, discloses a paste determent 
VJSSLl f corSng a specific nonionic surfactant along with a relatively high amount of water. 

Because of the viscous nature of these paste formulations, it is difficult to deliver them into the 
washing machine from a conventional, liquid laundry detergent bottle, even one equipped with a pump 
dispenser. The use of a squeezable tube, similar to those used to dispense toothpaste, to dispense a liquid 
emergent in the form of a paste may be feasible from a technical consideration, I >ut the s, Jttjtub. 
required to contain a reasonable amount of detergent for multiple wash loads would make It difficult for the 

nn ^rS^<apoS^S^efBtl of water soluble films to deliver unit dosages of laundry additives is 
well documented. However, there has been no demonstration in the prior art of the use of such pouches to 
«B contain and deliver a composition containing a high level of nonionic surfactant. For example/ 
US— A— 4115292. issued to Richardson et al, shows compositions with low amounts of very high pour 
point nonionic surfactants and relatively high amounts of water in water-soluble polyvinyl alcohol 

P0U Th7'steady rise in energy costs has made energy intensive manufacturing processes much less 
attractive This invention seeks to provide detergent mull compositions containing high amounts 0T 
nonionic surfactants which are not produced by such energy consumptive processes. 

There has been a trend in domestic laundry towards lowered wash temperatures This '"vention seeks 
to provide detergent compositions in the form of mulls which have excellent solubility or d.spersab.lrty in 
cool and cold water and which efficiently remove both particulate and oily soils. 

This invention can provide detergent compositions in the form of mulls which have exceHent rates of 
dispersion/dissolution in cool and cold water and which have good phase stability without the addition of 
clays or other costly phase-stabilizing ingredients and without the requirement of an extremely small 
averaae Darticle size for the solid components of the mulls. 

In some aspects this invention seeks to provide a method for conveniently packing, stonng and 
delivering these detergent compositions to washing machines. 
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In one aspect of the invention, there is provided a detergent mull composition comprising: 
(a) at least one builder, and r7c»ci «„h 

b a nonionic surfactant system, and wherein the pour point of the system is less than 24X (75 R (and 
the average particle size of the solid components of the mull composition exceeds 10 jim^ f= hara ««"^ 
s that the mull composition which does not contain a clay or finely divided sMiwn ctoade di jewng 
r-Sent has a weight amount excess of builder with respect to surfactant The detergent mull composition-! 
comprises advantageously 0.1 to 5.0% by weight of water as a phase stabilizer. M „,J^T 

As will be more specifically discussed herein, the novel detergent mull compositions ere rapidly 
soluble/dispersible in cold water and yet surprisingly provide good removal of oHy and particulate soils 
from both natural and synthetic fibres, even though the HLB values of the surfactant systems of these 
compositions may be lower than is considered optimum for good detergency. 

In a further aspect of the invention, there is provided a low<emperature-effective-detergent mull 
composition comprising: 

(a) at least one builder; and *a~> ntx\. 

is b) a nonionic surfactant system, and wherein the pour point of the system is less than 24 C : (75"F), and 
the viscosity of the mull composition ranges from 10,000 to 100,000 mPa • s; charactensed in that the mull 
composition which does not contain a clay or finely divided silicon diox.de as a dispersing agent has a 
weight amount excess of builder with respectto surfactant; and optionally 0.1 to 5.0% by weight water as a 
phase stabilizer. . . . 

20 The viscosity range of 10,000-100,000 centipoise (mPa • s) specified above is measured at 2SX and at 
6.25 revolutions per minute as measured on a Haake Rotoviscometer with an MVH « e ™° r - 

More preferably, the compositions of this embodiment have an average viscoshy of 20,000-60,000 
mPa -s, and most preferably 30,000-50,000 mPa • s under the » me .^ eo L°^' ^ ~" d !^% 5 . n 
The Dour point of the mull compositions according to the invention is preferably less than 19 C <65 r-) 
v fs an d most preferably less than 5°C (40"F); when water is present in the detergent mull compositions 
Y Sing to the invention in an amount of 0.1 to 5.0% by weight of the composition (unless otherwise 
specified! all further measures herein are by percent by weight of the composition) phase 8e P a n rat, °" te "™ 
to be eliminated. This eliminates the need forthe addition of more expensive materials, such as clays, and 
reduces the phase separation without significantly reducing the cold water solubility of the composrtion. 
o^l^-ln ye t another aspect, the invention provides a premeasured. low-temperature-effective delivery 

I "y*^^^^^,!^ pouch whicn contains a low-temperature-effective detergent mull composition 

v-eccording to the invention. , . 

Furthermore, into any of the inventive detergent mull compositions or into the low temperature 
as effective detergent delivery system described above, there may be added further surfactant which do not 
render detergent solubility/dispersibility unacceptable, fluorescent whitening agents, bleaches, corrosion 
inhibiting agents (i.e. anti-corrosion agents), anti-redeposrtton agents, enzymes, dyes, pigments, fabric 

softeners, fragrances and other adjuncts. . 

The invention further provides a method of laundering fabrics by contacting the fabncs with the 
40 foregoing detergent mull compositions or with water into which the compositions has been dissolved or 
dispersed, or by contacting the fabric with water to which the low temperature delivery system has been 
sdded 

Ftecent studies have indicated that the average wash temperature of cold water washes in thel United 
States is approximately 1 8-1 9°C (65°F) but the temperature range of cold water washes is from 32°C (90"F) 
45 to 4— 5°C (40°F), and a significant number of wash loads is done in water with a temperature of less than 
10°C (50°F). Surprisingly, many mull detergent compositions consisting predominantly of builders and cold 
water soluble nonionic surfactants will not dissolve/disperse at an adequate rate in cold water washes. It 
has been further surprisingly discovered that if the pour point of the nonionic surfactant system in these 
mulls is lower than the water temperature into which the mull is placed, the mull will dissolve/disperse ate 
so rate sufficient to be acceptable for use as s consumer product It is desirable to formulate these mulls with 
surfactant systems with pour points of less than 24°C <75°F), more preferably less than 19°C <65°F), and 
most preferably less than 5°C (40°F) to make them adequately soluble in most cold water washM. 

However, generally, as the pour point of the surfactant decreases, so does its hydrophile-Iipophlle 
balance (HLB) value, and thus the pour points of the systems disclosed herein approach values much lower 
55 than is generally considered optimum for good overall detergency. As disclosed in Schick, Nonionjc 
Surfactants, Vol. 2, p. 607 (1962), optimal detergency was thought present at HLB values of around 13—15. 
HLB values are calculated from the number of ethylene oxide or other solubilizing groups conteined in the 
particular nonionic surfactant. Surprisingly, the compositions disclosed in this invention nonetheless 
provide good detergency on both particulate and oily type soils even though the HLB values of these 
60 surfactant systems are quite low. In fact, some of the systems disclosed in this invention with the lowest 
HLB values provide the best overall detergency. There is no disclosure or recognition in the prior art that 
the dispersion/dissolution rates of these forms of detergents in cold water are highly dependent upon the 
pour points of the nonionic surfactant used in the formulations. Furthermore, no suggestion has been 
made in the prior art for conveniently delivering viscous detergent compositions containing high levels of 
65 nonionic surfactant into the washing machine. 
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A further potential problem with mulls containing surfactants with low pour ^Points Is that the 

HiSlurLt US^«64466. wWchLches the use of chain structure clays to prevent phase separation. 
%£££i ^n^n^x^e to use than water and the formation of the chain structure in ttje mull wj 
moi P roFebl?rX« fthe^te of disso.ution/dispersion of the resultant detergent composrtion in cool 

W8t Tne amounts of builders and surfactants that can be included in the formulations disclosed herein , can 

Water «„2L ^SdedTwe formulations described herein. These include but are not limited 

ShSSg aVe^ bleaches, corrosion-inhibiting agents, anti-redeposition agents, enzymes, fabric 

20 softeners, perfumes, dyes and pigments. 

The amount of buildershould desirably be in the range of 30 to 90% by weight of tiietottl composition, 
wim ^rsur?aSntsVstem comprising 10to70% by weight ofthe nwmposition and the *^>2«°"£ 
mgredients comprising 0 to 60% by weight of the composition. The ratio * <^ W^^JJJ? 
fcrtiTer adiusted along with the level of water, which increases the viscosity when added to the formulation, 

2S JJSS fmul imposition with e viscosity preferably in the range of 10*00 to 100 £00 cent, po.se 
ImP?. a) at 25°C and 6.26 revolutions per minute as measured on a Haake Rotoviscorneter with an MVII 
sTnsor. in" more ^preferabtyin the range of 20,000 to 60,000 mPa • s and still more preferably in the range 

^ 3 ^°s° ^invenSr! disclosed herein provides for mull detergent compositions that can be 
so manXurS economically, will dissolve or disperse at acceptable rates in coo and "U^*""** 
overall cleaning performance and have controllable phase separation. Suitable, and Pn£^™*™? 
STthi indSdSal constituents of the novel compositions of this invention are described as follows. 

38 NOn ^ a urf2S office in the nonionic surfactant system have been selected from the nonionic 

40 Se?e orfde pe?Sde ofZLSS Sear and branched alkylphenoxy (polyethoxy) alcohols, omerwiee 
ESS a 'SSXi TalRl Phenols, with an average chain length of at. 16 carbon atoms and averaging 
16 to 30 moles of ethylene oxide per mole of alcohol; and mixtures thereof. 

iSSSSSL In particular, preferred surfactants include alcohol ethoxylates such as Neodol 91-6, 
SSEiS dZ XSrf 12 » IS "rbotilwra*™ « ™te of ethyten. oxMe per mote of alcohol 
M SSSS alcVhoTvTtS a predominant chain length of 14 to 15 ^!*,^'^2£SL2 
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taZd hi the detergent mulls of this Invention. Preferred combinations include those which combine a 
be used in trie aeiergem muii» «■ u surfactant with a much ower pour point such 

into which they are placed. 
30 ^"Stable builders can be selected in this invention from the inorganic builders such as P°'VP^P|;f«' 

Preferred builders are sodium carbonate and sodium tripolyphosphate. An additional 
Sum polysMicSe manufactured by PQ Corporation of Valley Forge. Pennsylvania, under the trademark 
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As oreviously mentioned, the combination of at least one builder and the > "onionic^ surfactant! system 
shouW KaX soluble anchor dispersible in the wash water to which it is added. For the. P^^rposesofthte 
tSSm f *! . concept of dispersibility includes solubility. For purposes of this invention ^sfactory 
*«^^itv is obtained when an observer is unable to visually discern any localised blue residue on 
Sb?c7w8shed wl* a muM composition containing a blue dye or pigment, or in the washing machine in 

^WwHftS whichis relevant to the invention is rate of f^SSSS^SSi 
manvsolid particulates will disperse in water. However, to be acceptable for use in this toyentlon, the mulls 
35ld in the water at 18-19-C (OT) within at least 25 minutes with gentle ag.tation. 
more preferably within 15 minutes, and most preferably within 10 minutes. K » ,„♦*,„ 

The particle size of the builders is not critical if the viscosity of the composition is adjusted to be in the 
ranee of 10,000 to 100,000 mPa • s. As a result the builder used in this composition can thus be generally 
used ^received from the supplier without an extra processing step to mill the particles to a desired size as 

^Furthe", H^tfi^vlSS'of the composition is maintained in the appropriate range, no dispersant is 
required to prevent the builders from separating from the balance of the compositions of this «nventon. 
Althouah US-A-4316812 contends no dispersant is needed for its liquid detergent in fact, all of its 
examples Include finely divided silica ("Aerosil*"), polyethylene glycol, or a combination of the two as 
dSSsTm r?cf 'column 4. lines 3-7, and Example 5, column 5, line 54, showing use of polyethylene 

" 9lVC The average particle size of the solid components of the mull compositions of this invention is 
preferably between 10 to 500 urn, more preferably 50 to 250 urn, and most preferably! 30 to 175 urn. The 
average particle size of one of the preferred builders, sodium tripolyphosphate (STPP>-whlch, In the 
Examples following, constitutes a major portion of the solids in the mull compositions-was determined by 

gg screening and is set forth In Table 1: 
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TABLE I 
Average particle size of STPP 



5 


Percent 
by weight 


Avg. Part 
size dim) 




34 


below 75 




22 


75—90 


10 


16 


91—100 




19 


100—150 


15 


8 


151—400 




0.5 


over 400 



As noted above, particle size, however, is not critical, but the amounts of builder, wrtaawrtta nd water 
20 musfte adjusted to provide satisfactory viscosity. In the invention, the viscosrty should be in range of 
™00 ) to I & centipoise (mPa • s) at 25"C and at 6.25 revolutions per minute i (rpm) as measured wrth a 
Haa^te Rotovfecometer with an Mvll sensor, more preferably 20,000 to 60,000 mPa -s. 

S ordT^meerthe desirable criteria outlined above, the inventive mull compositions comprise 
oreferaSv 30 to 90% by weight of at least one builder, 10 to 70% by weight surfactant system, and 0 to 60% 
25 SS^S^imdm^b^. more preferably 40 to 80% by weight of at toast one bu ttder 20to 
60% by wejht surfactant system, and 0 to 40% by weight adjuncts; and most 
weight of at least one builder, 25 to 50% by weight surfactant system, and 0 to 25% by weight adjuncts. 

so Ph8 WaS b has e been used in Examples 12-14 below as a phase stabiliser and for viscosity control. In fact, 
in these pamcularuies. a clay or other thickener is not utilized. While it is not ^^^^.^ 
wate^a™ as a thickener in this Invention, it is believed Ithat ^^^tZ^^^T^ 
impositions of this invention which leads to further adsorption or absorption *e nMM The 
amount of water required to produce the desired viscosity and adequate phase stability appears to show a 

35 ZSS^^mMmvm from 0.1% to 5%. more preferably 0.4% to 2% by wefeht of *e 
composition. Furthermore, deionized water is especially preferred for use, although from a commercial 
standpoint, tap water appears acceptable. 

*~tt£^i3E^ whitening agents or ^^JTSS^- 9 ^!^ 
whitening of fabrics. Such fluorescent brighteners can be selected from stllbene bnghtenere, and Jeir 
dVrS iv!s- styrylnaphthalene brighteners and their derivatives: and styrene '^brighteners an Itheir 
dlrivftivS' SmSSf of the derivatives used is the preferred brightener "nnopal* 5B^C,^duoad by 
nE2%£ £g Swifter and Other brigheners include those disclosed in UK patents 1298577, 2076011, 
^^O^ S^T^ VS pltBnts 3951960, 4298290, 3993659. 3980713 and 3627758. 

° Pti SrtS'S?c. anionic cationic and amphoteric surfactants may be combined with the d^rgent 
tnJZSZftowton in a manner to impart greater cleaning where desired, with the Proviso thai t such 
LdM wrftaM ™° not render detergent solubility or dispersibiltty unacceptable, especially in cool or 

Knates. h^roxyalkanesulfonates, fatty acid monoglyceride sulfates, alkyl glyceryl ether sulfates, acyl 

"'^^ne^JS^ indude po.yoxyetiJy.ene carboxyHc acid esters fatty add 
„i«Ir«i fattv add and ethoxvlated fatty add alkanolamides, certain block copolymers of propylene 
S"SSo?r»nd lSv2 of propylene oxide end ethylene oxide wrth propoxylated 

«° «* 8emi ^ o ' ar nonlonic 8urfactant8 liko amlne oxide8 ' phosph,ne 

the S£Z l^otoeZwen atom is a C-C. alkyl group and the other three groups ere short-chain 
alkyl groups which may bear inert substituents such as phenyl groups. 
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Further, suitable amphoteric and zwitterionic surfactants which contain an anionic w« e «°'" bi ^ 
group" a ca ionic group, and a hydrophobic organic group indu i^ am !"°^ b n ^ a ? C ^ S ^fSnel' 
fminodicarboxylic acids and their salts, alkylbetaines. alkylamidopropylbeta '"J* w ™™2ri 
Xlimidazolinium derivatives, certain quaternary i^^^^B^^ 3n!KK 

use Ss invS3are depicted in Kirk-Othmer, Encyclopedia of Chemical Technology .Third "ition V 0 |. 
n/pageVm-m. and McCutcheon's Detergents and Emulsifiers, North American Edition, 1983. 

""TurtneKning adjuncts can include enzymes. Particularly Pf^lTSst^ 
Particularly preferred are proteases such as alkaline proteases, also denoted as subtflislns. 1 Sultab e 
Sample! > indude Savinase*, Alcalase* and Esperase* all from Novo Industri A/S, Denmark, and Maxacal* 
rs and Maxatase* from Gist Brocades, N.V., Netherlands. 

Bleaches can also be added to the compositions of this invention, preferably peroxygen bleaches such 
as percarbonate, perborate, and the salts thereof, e.g. sodium perborate monohydrate, and organic and 
fnoSan1™eroxy compounds, such as peracids. e.g. perlauric acid, and P°tass.um Peroxymo" osuKate 
available from E.I. du Pont de Nemours. Delaware, under the trade mark Oxone*). Additionally, bleach 
20 activators can be incorporated, such as tetraacetylethylenediamine (TAED). ketones or aldehydes. 

YrtotheV common detergent additives can be included in the formulas of this inventton, such as dyes, 
piornente and colorants, exemplary of which are ultramarine blue (UMB) pigments, anthraqumone^dyes. 
and M^asTral* dyes, which are manufactured by E. I. du Pont de Nemours .Delaware ; Espectally 'Preferred 
is UMB to impart a pleasing color to the mull composition as well as to deliver a bluing effect on fabrics. 
25 Fabric softeners may be added to the inventive mulls. These fabric softeners are generally quaternary 
ammon"imTmpoInds and their salts, as disclosed in US-^250043, issued < to 
US-A-4339335. issued to Wixon. Use of such fabric softeners is particularly favoured in the mulls of this 
inventiondue to the general absence of anionic surfactants in the mulls' formulations. Further, ^9^88 
of various sorts, most of which are ketones or aldehydes containing substituted phenyl rings, can be added 
30 to the mulls. Also, corrosion-inhibition agents and antif edeposttion agents may be included in these mulls. 

^"^noted in the foregoing, because of the physical nature of the mull detergent composrtions, 
packaging and delivery of these compositions into the wash water cannot be implemented efficiently by 
35 most current commercial detergent packaging systems. As a result preferred forms of this invention 
comprise a delivery system comprising (a) a water-soluble delivery pouch, which comprises a film 
prepared from at least one film-forming polymer and (b) an effective amount of a low temperature 
detergent mull as described hereinbefore, which comprises a nonionic surfactant system and a builder. 
«o Particularly preferred films are castable, water-soluble films comprised of polyvinyl alcohols which 
have number average molecular weights from 5,000 to 250,000. The polyvinyl alcohols generally have 1 to 
25% residual acetate groups, more preferably 5 to 20% residual acetate groups, and most preferab ly JJ 
15% residual acetate groups. Additionally, such polymers as polyvinyl pyrrolidone, methyl cellulose, 
poLmylene oxi de. gelatin and other film formers can be utilized. Plasticizers such as tnmethylolpropane, 
Swcerorpolyethylene glycol and others known to those skilled In the art can be Included In the film to 
Srovride the film strength and flexibility required for producing, filling, shipping and stonng the pouches 
prepared from these films. In addition other ingredients such as wetting agente, defoamers, and 
anti-blocking agents can be included in these films to aid In their manufacture and in the preparation of 

pouches made from these films. . . . . . 

The films employed can have a thickness of from 25 to 127 urn with the thickness and film material 
beino selected to provide the optimum balance of film strength and cold water solubility. It has been found 
that films with a thickness of 38 to 89 urn produced from polyvinyl alcohol with about 1 2% residual acetate 

9r °"h ha3™bTO^T*er found that when pouches are produced from these preferred films and stored In 
contact with the detergent mulls of this invention, significant losses of impact strength can occur. It has 
been found however, that the incorporation of small amounts of known film plasticizers into the detergent 
mull composition itself surprisingly minimizes this loss of impact strength of the films after storage In 
contact with the detergent compositions. Thus, a further embodiment of this invention comprises a 
delivery system comprising (a) a water-soluble delivery pouch, and (b) an effective amount of a 
low-temperature-effective detergent mull as described hereinbefore, which comprises a builder and a 
nonionic surfactant system and additionally 30% or less, based on the weight of the surfactant system, of at 
least one ingredient that is suitable for use as a film plasticizer for the film used to form the water-soluble 

P ° U This invention is further exemplified by the examples set forth below which are Intended to illustrate 
65 but not restrict the scope of the invention. 
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The following detergent formula was used to prepare the mull detergent compositions in Examples 



1—10: 

Examples 1—10 



25 



5 


Inn radiant 


% by weight 




Nnninnic surfactant 1 


30.0 


10 


Sodium tripolyphosphate 2 


55.4 




Sodium carbonate 2 


10.5 




Britesil* C-24 3 


1.5 


15 


Alcalase*2.0T* 


0.7 




Savinase^aOS 4 


0.7 


20 


Tinopal« 5BM-XC 8 


0.9 




UMB Pigment 6 


0.1 




Fragrance 


0.2 



Disclosed in Table II, below 
* KKSEate builder with an Si(VNa 8 0 ratio of 2.4:1, manufactured by PQ Corporation of Valley 

so Forge, Pennsylvania. _,.«--. 

*• Proteolytic enzymes, manufactured by Novo Industri A/S, Denmark. 

"■ Ruoreseent whitening agent, manufactured by Clba Geigy A.G., Switzerland. 

*• Ultramarine Blue. 

» Approximately 2 kilograms of each of the 10 exemplified compositions In Table II ^repreparedby 
premixfng the nonionic Surfactants together and then mixing the surfactant system together *• 
reminder of the ingredients in a Hobart mixer. Relatively low shear mixing was used and a totalmuong 
tiTe of 16-30 minutes was sufficient to provide uniform distribution of ttw ingredients In the resuf^g 
m^!s Tnelour polrt of each surfactant mixture was measured using the basic procedure found in ASTM 

40 After each composition was prepared, approximately 30 grams of each were placed In Individual 
nouehea nnoared from Quiksol* A film supplied by Polymer Rims Inc. of Rockville, Connecticut USA. The 
f£SSS!^S£SSSL composed* polyvinyl alcohol with an ^^^SSXS^ 
Soand approximately 12% residual acetate groups. The mulls were enclosed in the films, which were 

45 he *Tne 8 re1ultinQ pouches were then placed at 4.5«C (4CR for 24-48 hours (to simulate storage by _the 
**2SSffi£T* parage), removed and their solubility in 4.S«C |40»F 

nrocedure involved placing the pouches in a washing machine containing 68 litres of water at 4. 5°C (40" f-) 
^SSS^^Xl^}xiiM^% "delicate" setting to control agitation. After ten minutes, the agitatton 
so "S!SSXA^S^m drained and inspected for residual .detergent 

d^teSedlbv whether any residue remains which is visually discernible in the washing machine. This is a 
^^^^SAom^^ rates of the mull compositions. The results are shown in Table II 

below. 
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Reviewing Table II, one can see that the composition of Example 1, which contains two su*"* 8 "*; 
NeodSS 5 and Neodol 25-9, which are considered to be water soluble by ther manuf a«urar faMed to 
romnlrtth/dissolve at 4-5°C (40°F) under the test conditions. In addition when this composition was stored 
%2Wm"Ta££*^™*r at 17»C (63-F), it again failed to completely dissolve under the test 
2SS22 described previously. Example 4, by comparison, which contains Neodol 91£5. d^olvsd/ 
dispersed completely in the cold. i.e. 4J>"C (40-F) water even after storage at 45 (40-R This was 
partcularly sudsing since this particularsurfactamis considered^ 

waterman both of the surfactants used in Example 1. Thus, surpnsingly, adding a 8U ^ n m .^™j. ha J £ 
aroarentiy less soluble in water to the remaining components of Examples 1-10 improved the 
dissolution/dispersion rates of the mull compositions in cold water. ,„ ifh 

Further examination of Table II shows that Examples 4, 6. 9 and 10, with surfactant systems with pour 
nnintS Cno eaual to 2.2«C OFF) completely dissolved/dispersed in AJS'C (4T/F) water under the test 

Se mulls of Sis invention are related to the pour points of the surfactant systems ,n these muMs ^ndthat 
pour points should be at least lower than the temperature of the water in which the muMs .are placed to 
Drovide acceptable dissolution/dispersion rates in the water. Apparently, the examples which have the 
Kr^u??o P St surSclnt system? maintain more fluidity in cold water, 

ItTsurprising that these differences in fluidity of already viscous samples are more '^PO™^ 8 " °ve«» 
water solubilhy in controlling the rates of dissolution/dispersion of these compos.tions.n<»ld^ter. 

Performance studies on cotton, cotton/polyester blends, and polyester fabrics so led « J/ fvnth^ic 
sebum or a synthetic clay soil (Performance Test I) show that reducing the pour p ™t of thei urfactont 
system does not reduce the cleaning efficacy of these compositions even rf the HLB is reduced to a 
2vel much lower than that normally prescribed for good detergency. Thus, the ^"P 08 * 0 ™ * 
nJention provide good cleaning as well as good sclubility/dtepetsibilrty characterise » ^ d f«Jg 
r-rformance was evaluated by washing swatches treated with these soils in water at 38X (KXTF) 
coSmS 10 ^n! ^teTnardness (as C*CO,) with a molar ratio of Ca-:Mg~ of 3:1 and » ~n«ntration 
of 008% of the appropriate detergent mull composition in a commercial washing machine. The reflectance 
values of the swatches were measured before and after washing, and the Kubelka-Munk equation was used 
to calculate % soil removal. 

Performance test I 



% Soil removal 



Cotton 



Polycotton 



Polyester 



Example HLB Sebum Clay Sebum Clay Sebum Clay 



40 


1 


12.6 


87.4 


86.7 


79.9 


99.5 


82.1 


992 




6 


10.3 


89.1 


89.5 


80.6 


99.6 


85.6 


99.5 




9 


12.9 


88.6 


89.1 


73.1 


99.0 


81.5 


99.4 


45 


10 


11.9 


89.6 


90.2 


78.2 


100 


86.7 


100 




LSD 1 




2-6 


3.1 


4.1 


1.5 


2.9 


0.5 



SO 



'LSD is at 90% confidence level. 

it »«. particularly surprising that Examples 6 and 10 performed so well, since they each contain a 
^M?rt^rt sl™5**\<* is not merely considered Insoluble by Its manufacturer, but 

unexpected based on the HLB's of the surfactant systems. 
Perf ^T^ I^mnles based on the compositions of Table II were tested for performance at 4JTC <40"F) 

65 below: 
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Surtactant 


Ml R 

nLD 


Fabric 


Sebum 


Clay 


Neodol 23-6.5 1 


12.0 


Cotton 


75.2 


83.9 


Neodol 91-2.5/91-6 2 


10.3 


Cotton 


82.1 


83.2 


Neodol 23-6.5 1 


1Z0 


Polyester 


84.1 


96.8 


Neodol 91-2.5/91-6* 


10.3 


Polyester 


90.7 


96.4 


LSD 8 






3.9 


2.3 



1 - 100% of this surfactant was used. 
* 50%/50% mixture of these surfactants was used. 



3 - LSD is at 90% confidence level. 
*■ Mulls were predissolved in the water before tests were initiated. 

The above results show that a combination of nonionic surfactants having a reduced pour point and 
reduced HLB values surprisingly demonstrated soil removal properties in a tow * em P e k ^ ure ^ 
as or better than a single nonionic surfactant which one would expect to have better solubility and 
detergency than the combination. 

^ 8 ^0 SloiJ^I quantities of mull detergent compositions were prepared using a ribbon blender and the 
formulas are summarized below. In Example 12, the water was added to the surfactant system before this 
system was mixed with the rest of the composition. 

Example 11 Example 12 



35 



40 



so 



ss 





% 


% 


Neodol 23-6.5 


3.7 


3.7 


Surfonic JL-80X 


26.3 


26.1 


Deionized water 




0.6 


Sodium tripolyphosphate 


55.4 


55.0 


Sodium carbonate 


10.5 


10.5 


Britesil* C-24 


1.5 


1.5 


Alcalase* 2.0T 


0.8 


0.8 


Sevinase® 8.0S 


0.6 


0.6 


Tlnopal® 5BM-XC 


0.9 


0.9 


Pigment 


0.1 


0.1 


Fragrance 


0.2 


0.2 



The composition of Example 11 was observed to have phase separation after storage at room 
temperature. The separation was quantified by placing 1000 grams of the composition in a one-litre 
graduated cylinder for one week at room temperature and then removing and weighing the separated 
liquid phase that appeared on top of the remainder of the composition. It was found that weight of the 
liquid totaled 4.8% of the total composition. When the detergent of composition 12 was evaluated under 
the same conditions, 0.1% or less liquid phase separation was observed. 

Furthermore, 2 kilogram quantities of the detergent composition of Example 12 were prepared and 
tested for solubility as were Examples 1 — 10. The composition of Example 12 dissolved/dispersed 
ss completely in less than ten minutes in 4.5°C (40°F) water. 
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Examples 13—14 comDositions were prepared using a Hobart mixer and their 

2 kilogram quantities of mull detergent «> m P? s ™ 0 ™ zTZl composition were placed in a 2x3 inch 
formulas are summarized below 

(5.08X7.62 cms) water-soluble pouch oofwmoMd from a w u^ ^ n% g 

E2#JK» ^^«3SKS - P^ers. The pouches were stored for nine 
weeks at 21'O50% relative humidity (70»F/50%). 

Example 13 Example 14 



10 




% 


% 




Neodol 23-6.5 


3.7 


3.6 




Surfonic JL-80X 


26.1 


25.6 


15 


Deionized water 


0.6 


0.6 




Sodium tripolyphosphate 


55.0 


54.0 


20 


Sodium carbonate 


10.5 


10.3 




Britesil* C-24 


1.5 


1.5 




Alcalase® 2.QT 


0.8 


0.8 


25 


Savinase* 8.0S 


0.6 


0.6 




TinopaP 5BM-XC 


0.9 


0.9 


30 


Pigment 


0.1 


0.1 




Fragrance 


0.2 


0.2 




Glycerol 




0.9 


35 


Trirnethylolpropane 




0.9 



40 



45 



After nine weeks of storage.thefil^ 
obviously brittle while the film from the P°"f f« ^'^"J ^^^^8^ a r£os Totel Energy Impact 
more flexible. Impact strength "Msurernente made ^^3^ (35^42%) indicate that the films 
Strength Tester and testing condrtions of f^mes more impact strength than the films used 



Claims 

1. A detergent mull composition comprising: 



*»asssa wstt&A- — • » • — — — h - • 

* TTruirooC^'^aimedln . n ».n.cf CUm. 1 » 3 eta—*-* *««!«». on. M*r 
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•"TTJJilL!!!^ 6 characterised in that h includes a fluorescent whitening 

aa Jt whTch h ST lea* oTo^ *" d st V rene ""Shteners and their derivatives; 

20 SXUZi Ta ^^"fd ; s men?lch^7u^m P arine blue; and/or inc.ud.ng at .east one enzyme, wh,ch 

^TrS^ ■ <* «*» 7 characterised in *at the builder (a) is 30% to 

90% VShlTe surfactant system (b) is 10% to 70% by weight and the adjunct (c) .s 0% to 60% by 

„ "^VmutcoC^^^^^ in Claim 6 or Claim 7 characterised in *at it ^^^mRUo 

75%byw"i9htTaX^ 

8d|U ?0 Ct A mull composition as claimed in Claim 8 or Claim 9 characterised in that the pour point of the 
. "^flS!^ 8 ^ Claim 9 characterised in that the pour point of the 

than WcSS! lane I the average particle size of the solid components of the mull composroon is 50 to 250 



urn. 



' 115 A unmeasured low-temperature-effective delivery system comprising: 
«■ 1 water-soruble ddtory pouch, which encloses a lov^temperature-effecove detergent mull 

"TS SSSftZtt ^fiSSSSIS pouch comprises a film which is prepared 

« de|jye em ^ Claim 16 wherein the polymer is a polyvinyl alcohol with a number average 

molecular weight of 5,000 to 250,000 and 1—25% residua, acetate groups. 
1^^ 

19 The deliver/ system of any one of Cairns 15 to 18 wherein the mull further compnses (d) at least 
m one ffl'rr I JaSe? in an amount of no more than 30% by weight of the surfactant system. 

20. A method for laundering fabrics comprising: , . „ , 1A(iruW , 

comactina the fabrics with a detergent mull composition according to any one of Claims 1 to™ or with 
^SSS^StMk the composition has been dissolved or dispersed or ^^tfSSS'fST 
premeasured, low-temperature-effective delivery system according to any one of Claims 15 to 19. 

55 

Patentanspruche 

1. Detergens-Mullzusammensetzung, enthaltend: 

If) ffSSc^^ system, wobe. der Stockpunlct des Systems weniger .is 

" arc m XSSSSSm* TeilchengmBe derfesten Kornponenten de. -^^TSTto ObtHO 
nl hinnt fineht dadurch aekennzeichnet, daB die Mullzusammensetzung, die kemen Ton oder 
SLSSSm^ eine ^' S , G T* tsmenfle ^edruckten 

OberschuB an Aufbaumitte. gegenOber dem oberflichenaktiven Mittelenthalt 
« 2. Bei niederer Temperatur wirlcsame Detergens-Mullzusammensetzung, enthaltend. 

65 * 
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10 



16 



20 



26 



Stockpunkt von weniger als 5°C (40"F) aufweisen. 

.mrtMcM. Mg**.M .mKSIt. der *m b.l .""-rj™*"-' '•" ,a '"" , DTO " 0 *' 8 ' 



14 



EP 0158 464 B1 

18 Abgabesystem nach einem der Anspruche 15 bis 17, dadurch gekennzeichnet, daB der Rim 

weiterhin (d) mindestens einen Rlmweichmacher in einer Menge von n.cht mehr als 30 Gew.-% des 

oberflSchenaktiven Systems enthSIt 

20. Verfahren zurn Waschen von Stoffen, dadurch gekennzeichntf tdaO .man 

die Stoffe mit einer Detergens-Mullzusammensetzung nach emern der A" 8 ?™^ 1 n b is 14 od er mlt 

Waschwasser. in dem die Zusammensetzung aufgelSst oder dispergiert worden ist oder in dem ein ajvor 

ab^meSenes, bei niederer Temperatur wirksames Abgabesystem nach einem der Anspruche 15 bis 19 

dispergiert worden ist, kontaktiert. 

Revendications 

1. Une composition d6tergente en pate comprenant: 

!b> E SSRTtJSSS fffcSSTf of Mi point d'ecouiement du systems est inferieur i 24«C 
rcs-R-rtla S de ,a ""position en pate ddpasse 10 urn; 

£rarte?sei en ce position en pate, qui ne contient pas una argile ou du dioxyde de aUicium 
Sam d?vS wmme agent dlspersant. a un exces ponderal d'adjuvant pour detergent relativement a 

Va9 T S!!Z!£L*m detergente en pate efficaoa a ba«e temperature comprenant: 

(a) au moins un adjuvant pour detergent; et a .^j-... * 9 « c 

''"Tu~'"!5SI«on selor. I, ««ndlcMlor 1 ou la *m*o*to 2. oacttrirfe .n ce qu'tHe content 

les rTrMhosDhates, les carbonates, les bicarbonates, les borates, les silicates, les polysilicates. les 

ZJSESSSZ mSasiiiiates et les sels des -^^£53^^ ST'SSs 12 
nr^rients- I'acide nitrilotriac6tiqu8, les polycarboxylates, les polyhydroxysulfonates, les crtrares, ies 
ZSSSH 2Z£2^** poiyacryiique. I'acide ^f^f^^S!!!^ 
metaux alcalins et d'ammonium de run quelconque des precedents; et leurs melanges. 

5. Une composition en pate salon I'une quelconque des revendications l a 4. «™^s*e en ce que le 
systems tensio-ectif non ionique comprend au moins un agent tensio-actrf non ionique choiai parm . 
* te7a.cootSSxy.es lineaires et ramifies, primaires et seconders, ayant ^JSSZS^SSi 
chatne de 6 4 16 atomes de carbone etcontenant, en moyenne, 2 a 10 moles d'oxyde d'ethylene par mole 
SSSrf; ll ^alcooTs e^oxyles et proposes lineaires et ramifies, primaires et secondares, ayant une 
fongWr moyenne de la chatne de 6 a 16 atomes de carbone et conten f"VJ^^^ 
d'oxyde d'ethylene et 1 a 10 moles d'oxyde de propylene par mole d 'alcool; Jes a Mytphenoxy 
(polyethoxy)alcools lineaires et ramifies, ayant une longueur moyenne de la^ ^atrie de 8 & 6 "tomes de 
rarbone et contenant en moyenne, 1 ,5 a 30 moles d'oxyde d'ethylene par mole d alcool; et leurs melanges. 

^2?o^!to7eKllBto "'""a quelconque des revendications precedents caracterisee en ce 
au'elle comorend de plus au moins un additif choisi parmi: 

q SL^rS tensio-actifs addrtionnels non ioniques. anioniques, cationlques et -mphoiftrw te 
stabilisants de phase; des agents de blanchiment fluorescents; des agents d'antiredeposition; des agents 
SEure de rcorrosion; des produits da blanchiment; des colorants; des pigments; das enzymes; des 
assouplisseurs de tissu; et des parfums. 

7 Une composition en pfite selon la revendication 6, caracterisee en ce qu'elle comprend un agent de 
blanchiment fluorescent qui est au moins un des agents de blanchiment de type stilbene, styrylnaphtalene 
et styrene et leurs derives; et/ou comprenant undit pigment qui est le bleu d'outremer; el/ou comprenant 
au moins une enryme, lesquelles enzymes comprennent les amylases et les proteases. 

8. Une composition en pSte selon la revendication 6 ou la revendication 7, caracterisee en ce que 
I'adjuvant pour detergent (a) constitue de 30% a 90% du poids, le systeme tensio-actrf (b» constrtue 10% a 
70% du poids et I'additif (c) constitue 0% d 60% du poids de la composition en pate. 

9 Une composition en pfite selon I'une des revendications 6 ou 7, caracterisee en ce qu elle comprend 
50 k 75% en poids d'au moins un adjuvant pour detergent 25 h 50% en poids de systeme tensio-actrf et 0 a 
25% en poids d'additifs. . . . . 

10. Une composition en pate selon la revendication 8 ou la revendication 9, caractensee en ce que le 
point d'ecouiement du systeme tensio-actif est inferieur a 19°C (65°F). 
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11. Une composition en pate selon la revendication 8 ou la ^yendication 9. caracterieee en ce que ie 

^/JT^S^'TS 2^££SZZ ^cSons 8 i 11. caracterisee en ce cue 
, e systeme ^^^2^ aglnts tensio-actHs non ionlques dont .'una a un point 
d'ecoulement inttrieu. -a que |conque des revendications 8 a 11. caracterisee en ce que 

,e ^So 0 ?^^^ teSsic^ctifs non ionqiues dont deux ont un po.nt 

d '^fSo^ 

systeme est inferieur a 19»C (65°F) et la granulomere moyenne des composants solides de la composition 

e " P 1?° Urfstltlme* distribution predose. efficace a basse temperature, comprenant: 

In sSche^de distribution soluble dans I'eau qui renferme une composition detergents en pate efficace 

* k ae «o tomnerature selon i'une quelconque des revendications precedentes. 

1 U?H£ de dilution de la revendication 15. dans lequel le sachet de distribution comprend 

une oeiltoite preparee a partir d'au moins un polymere filmo 8 ene pouvant efre coule, i *o.sr perm : 
p^SMnylique, la polyvinylpyrrolidone, la methylcellulose. le poly(oxyde d'ethylene), la 

flelatinert jeun J*'^^,, de , a revendication 16f dans lequel le polymere est un alcoo. 
polyvinyliqu^ayant une moyenne numerique du poids moleculaire de 5 000 et 250 000 et 1 a 25% de 
^TfJs^ete'Sbution de I'une quelconque des revendications 16 417. dans lequel la pellicule 

^Le'sySme de dXuSn de rune quelconque des revendications 15 a 18, dans lequeUa pjte 
comprend d^Kd) au moins un plastifiant Jour pellicule en une quantltenedepassant pas 30% du poids 

du systeme tensio-actif. 

fe^c?^^^^ en pate , se.on June queiconque des 

revendiSSSS IS 14 ou avec une eau de lavage dans laquelle la composition a ete d.ssoute ou d spersfe 
ST dSJstequeUe on a disprse un systeme de distribution predose. efficace a basse temperature, selon I une 
quelconque des revendications 15 ft 19. 
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muffin n. (* English) ~, light flat round spongy 
cake, eaten toasted and buttered; 'similar round 
cake made from batter or dough; H'wbell (HisL, 
rung by ^man, seller of muffins in street). [18th c.; 
orig. unkn.] 

muffineer' n. small castor for sprinkling salt or sugar 
on muffins, [f. prec. + -fcER] r 

mn'ffle 1 n. thick part of upper lip and nose ol 
ruminants and rodents, [f. F mufie, of unkn. orig.] 

mn'ffle 2 n. receptacle in furnace, where substances 
may be heated without contact with combustion 
products; similar chamber in kiln for baking painted 
pottery, [f. F moufle mitten; cf. muff 1 ] 

mn'ffle' v.t. wrap, cover up, (oneself, one's throat etc., 
or abs.) for warmth; prevent from speaking; wrap up 
(oars at rowlocks, bell, drum, horse's hoofs) to deaden 
sound for secrecy or solemnity; (usu. in pip.) repress, 
deaden, sound of (curse etc.). [ME, perh. f. OF 
enmoufltr (moufle thick glove, as muff 1 )] 

mn'ffler n. wrap or scarf worn for warmth; thing used 
to deaden sound, esp. felt pad between hammer and 
string of piano; *silenccrof motor vehicle, [f. prec.+ 

mu'fti n. 1. Muslim priest or expounder of law. 2. 
plainclothes worn by one who has right to wear 
uniform (esp. in mufti), [f. Arab. mufti, part. of **M 
decide point of law] 

mug 1 n. 1. drinking-vessel, usu. cylindrical and with 

handle; its contents; hence ~'ful 2 n. 2. (si.) face, 

mouth; ♦hoodlum; ~ shot, photograph of face. 

[prob. f. Scand.; sense 2 prob. f. grotesque faces on 

mugs] .. . 

| (mug* it. (si.) simpleton; gullible person; a <y s game, 

senseless or unprofitable activity, [perh. f. prec. w. 

ref* to look of stupidity] , , . 
Ilmug 3 ». (-gg-) & »- ( sl -H- *•«'• ""^y hard'(ai subject, 
■ ' or abs. ). 2. o.t. ~ (up); learn (subject) by hard study. 

3. n. one who studies hard. [19th c; orig.. unkn.] 
mug* p.*. (-gg-). thrash; strangle; rob with violence esp. 

in publicplace; hence —'giNO 1 (rg-) «. [prob. f. mug 1 2] 
mug* p.i. (-gg-). (si.) make faces, esp. before audience, 

camera, etc. [f. mug 1 2] 
mu gger 1 (-g-) n. In vbl senses, [f. mug*" + -ER ] 
mu'gger 1 (-g-) a. broad-nosed Indian crocodile 

(Crocodylus palustris) venerated by many Hindus, [f. 
, Hindi magar] 

mu'ggins (-ginz) n. [pi. ~es or same), (colloq.) 

simpleton; person who allows himself to be outwitted; 

card-game like snap. [perh. the surname M^, w. 

alius, to mug*] _ 
Muggleto'nian (-gelt-) a. & ,n. (member) of sect 

founded by, and believing in personal inspiration of, 

L. Muggleton and John Reeve, c. 1650. [f. Lodowick 

Muggleton, Engl, preacher d. 1698 + -ian] 
«™'gglY (*gi) (Of weather, day, etc.) oppressively 

damp and warm; hence Mness n. [f. dial, mug mist, 

drizzle f. ON miigga, + -y*] 
Mughal Var. of Mogul 1. 

mu'gwort (-&t) n. wormwood plant, esp. Artemisia 

vulgaris. [OE mucgwyrt (as mjdce, wort)] 
*mu'gwump «. great man, boss; one who holds aloof 

from party politics; one who sits on the fence, [f. 

Algonquin mugquomp great chief] 
M*ih* V«""" 1 °««i Moha'mmedmst, a. & a. Muslim; 

hence ~ism (3) ~ize (3) o.t. [f. Muhammad, 

Arabian prophet d, 632 + -an] 
. mula'tto n. (pi. ~s or *~es) & o. 1. n. offspring or 

descendant of White and Black persons. 2. a. of colour 

of mulattos, tawny, [f. Sp. mulato young mule, 

mulatto, irreg. f. mtilo mule 1 ] 
mulberry n. tree of genus Morus, leaves of which are 

much used for feeding silkworms; its purple or white ' 

fruit; paper ~, small Asiatic tree (Broussonetia 
■ papyrifera) of same family, whose bark is used for 

paper-making. [ME mol-, moot-, mulberry, dissim. f. 

murberii f. OE m murberie, morberie, =• OHG mdrberi, 

murberi f. L morum ; see berry 1 ] 



multi- 

mulch (-tch, *lsh) n., & o.t. 1. n. mixture of wet straw, 
leaves, etc., spread to protect roots of newly planted 
trees etc. 2. o.t. treat with mulch, [prob. use as n. of 
mulsh soft; cf. dial, mehh mild f. OE melsc] 
mulct n., & v.t. (literary). 1. n. fine imposed for 
offence. 2. o.t. punish (person) by fine (in amount), 
fine (person amount); deprive (person etc. of); 
swindle (person), obtain by swindling, [earlier mult(t) 
f. L mul(c)ta; v. thr. F mul(c)ter & L mulctare] 
mule 1 n. 1. offspring (usu. sterile) of he-ass and marc, 
or (pop.) of she-ass and stallion (prop, hinny), used as 
beast of draught and burden and undeservedly noted 
for obstinacy; stupid or obstinate person; hybrid 
plant or animal; -v. canary, cross between canary 
and other finch. 2. kind of spinning-machine in- 
vented by Crompton, intermediate between earlier , 
types. [ME f. OF mul(e) f. L mulus mala) 
mule*. Var. of mewl. 
mule 3 n. backless slipper. [F] 

muleteer' n. mule-driver, [f. F muletier (muUt dim. of 

OF mul mule 1 ; see -et 1 , -eer)] ; 
mulga n. (Austral.) widely distributed shrubby 
acacia (Acacia aneura); its wood; scrub, bush; (colloq.) 
outback. [Aboriginal] 
mutfe'brity n. womanhood; normal characteristics of 
a woman (opp. virility); softness, effeminacy, [f. LL ■ 
muliebritas f. L mulier woman; see -ity] 
. mulish a. like a mule; stubborn; hence ~ly* ado., 

*^NESS (I. [f. MULE 1 + -ISH 1 ] 

mull 1 n. thin soft plain muslin, [abbr. of mulmxUl C 

Hindi malmal] 
mull 1 it. & v. (colloq.) 11 n. 1 1 muddle, mess, (maktamutl 
of). 2. v.t. 1 1 make a mull of (catch at cricket etc.). 3. 
v.t. &. i. ponder (over), [perh. f. mull grind to powder, 
ME mul dust f. MDu.] 
mull a v.t. make (wine, beer) into hot drink with sugar, 
, spices, egg-yolk, etc. [ 1 7 th c; orig. unkn.] 
mull 4 it. (Sc.) promontory (Mull of Kintyre). [ME; cf. 

Gael. maol t I cel. mtili] 
mull s n. (Sc.) snuff-box. [var. of mill 1 , box orig. 

having a grinder] 
moll* n. humus formed under non-acid conditions. 

[G, f. Da. muld] 
mullah (-a) n. Muslim learned in Islamic theology 
and sacred law. [f. Pers., Turk., Urdu mulls f. Arab. 
mawlS] 

muHein (-fin) n. herbaceous plant of genus Verbasatm, 
with woolly leaves and .yellow flowers. [ME, f. OF 
moleinef. Gaulish *melena\ 
nailer h. stone etc. used for grinding powders etc. on 
slab. [ME, perh. f. AF *moloir (moldre grind; see -er*)] 
mullet n, fish of family Mullidae (red or Mugili- 
dae (grey ~) , valued for food. [ME, f. OF muUt dim. 
f L mutlus red mullet f. Gk mollos) 
*mulligua n. (colloq.) stew of odds and ends of food!. 

[perh. f. name Mulligan] 
mulligataw'ay ft. highly seasoned soup orig. from 
India; paste, curry paste used for this. [C Tamil 
mUagutannir pepper-water] 
mulligrubs (-z) n.pl. depression of spirits; stomach- 

-ache. [16th c. mullugrums, of unkn. orig.] 
muHion (-yon) n. vertical bar dividing lights in 
window (cf. transom); hence ~ed" (-yand) a. [prob. 
metathedc f. monial] 
mullock n. 1. (Austral. & dial.) refuse, rubbish. 2. 
(Austral.) rock containing no gold; refuse from which 
gold has been extracted; ridicule. [ME dim. of mul 
dust, rubbish, f. MDu.; see -ock] 
mulloway (*>wa) n. (Austral.) large marine food-fish 

(Sciaena antarctica). [ 19th c; orig. unkn.] 
multa'ngular (-ngg-) a. many-angled, [f. med. L 

multangularis (as multi-, angular.)] 
multeity n. (arch.) manifoldness. [f. L mnltos many; 
cf haecceity] 
multi- prtf. many; as: colour (ed), of many colours; 
-wfid, (Bot. & Zool.) cleft into many parts; ~foU, 
(Archit.) ornament consisting of more than 5 foils; 
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